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[57] ABSTRACT

A contact type amorphous linear image sensor is dis-
closed with planar comb-shaped electrodes. Photoelec-
tric converting elements are linearly aligned on a stripe-
shaped amorphous silicon layer formed on an insulative

substrate. These elements serve as photoconductive

cells and are divided into M cell groups. Each cell unit
includes N comb-shaped individual cell electrodes and a
multi-tooth comb-shaped common electrode, which are

spacially meshed or overlapped with each other. A
drive voltage detector is connected through a matrix
circuit configuration to the cell electrodes, which are
arranged such that two-side-ended cell electrodes sur-
round in each cell unit the both side-ended teeth of the

corresponding common electrode, so that the adjacent
side-ended teeth of the neighboring common electrodes

are electrically shielded by the side-ended teeth of the

cell electrodes. A signal detecting pre-amplifier is con-
nected to the common electrodes through analog

switches and a load resistor.

8 Claims__. 4 Drawing Sheets

Lt
I
5
O
>
n

=
i
O

GENERATOR




4,775,880 |

Oct. 4, 1988

U.S. Patent

Sheet 1 of 4

HOLVHINIO
39VLTOA 3AINA |

be




US. Patent

Oct. 4, 1988 Sheet20f4 4,775,880

10

8

' | R
’ _.
I — LR(N-1)
\ . __________ LF\’I’I

r

L1

“F 1 G. -3

22 18 6

\\\‘L\\\\\\\ “\“\\ NN 12

(ZLEB LIl NS IL T

| o



Sheet 30of4 4,775,880

Oct. 4, 1988

U.S. Patent




4,775,880

udi,

"~ 1nopa| ¥oro3alzaa|l | AR — Oc
- . TVYNOIS |
= e JOVII
N
-

3
.
S .
D2t
" .
8.
S 22 _ -2t
>, : _ _ _ 2n | n
= _ _
Ob~  HOLVY3NIO IOVLIOA 3IAINA

US. Patent



4775.880

1

" SOLID-STATE IMAGE SENSOR WITH
AMORPHOUS SEMICONDUCTOR
PHOTOCONDUCTIVE CELL ARRAY

BACKGROUND OF THE INVENTION
The present invention relates to a solid-state image

2

sensor which has a plurality of photoelectric converting
elements serving as photosensitive cells of the image
sensor. These photoelectric converting elements are -

- linearly aligned on a substrate in such 2 manner as to be

sensor and, more particularly, to a contact-type image

sensor having a cell array of amorphous semiconductor
photoelectric converting elements, which are switch-
driven using a matrix drive technique.

Amorphous semiconductor image SEnsors are prefer-
ably used for various types of optical image reading

equipment such as a facsimile system, an optical code
reader, a copying machine, etc., since the use of such
lmage sensors makes it possible to miniaturize the over-
all size of the equlpment In particular, considerable
effort has been given to the development of contact-
type solid-state linear image sensors having substan-
tially the same length as the width of documents to be
read. Such image sensors offer an advantage over other
kinds of imaging devices in that they can eliminate
- image reduction that uses a lens system before the docu-
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divided into a second number of cell groups. The photo-
electric converting elements have an amorphous semi-
conductor layer formed on the substrate, first comb-
shaped electrodes formed on the amorphous semicon-
ductor layer to define the photosensitive cells, and sec-
ond comb-shaped electrodes also formed on the amor-
phous layer in such a manner that each second electrode
i1s spacially meshed with the first electrodes included in |
the corresponding cell group to serve-as a common
electrode therefor. | | |

A signal readout unit is connected to the photosensi-
tive cells, for sequentially selecting a cell unit from
among the photoelectric converting elements to pro-
duce a time sequential image signal. The signal readout
device has a drive voltage generator for applying an
electric drive voltage to the photoelectric converting:

elements, and a signal detector for detecting image

- signals sequentially supplied from the photoelectric

ment image reaches thereto, so that the optical image

reading equipment can be made compact in size.
The contact-type amorphous semiconductor image
sensor is usually connected to a matrix wiring circuit

and switch-driven by a matrix drive technique. In this

case, linearly aligned photoelectric converting elements
serving as pixels (picture elements) are divided into
pixel groups or cell units, which are connected at their
first comb-shaped planar electrodes (serving as individ-
ual cell electrodes) to an image signal detector, through

23
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converting elements to produce an electrical video
image signal. It should be noted that the drive voltage
generator is connected to either the first comb-shaped

“electrodes or the second comb-shaped electrodes,

which surround both side end tooth portions of the
other electrode group in each cell unit. The one elec-
trode group thus includes two neighboring comb-
shaped electrodes respectively belonging to two adja-

- cent cell groups and having tooth portions positioned at

~ the side end portion thereof to directly face each other.

a matrix wiring circuit consisting of crossed row and

column signal line. In each pixel group a second comb-
shaped planar electrode is provided to serve as a com-

mon electrode therefor. The second comb-shaped pla--

nar electrodes of the pixels are connected to a drive

voltage generator. The photoelectric converting ele-

ments are successively selected with each pixel group as

a unit, so that time sequential video signals may be

obtained by the image signal detector.

35

- According to the conventional mmge Sensor con-

structed as described above, however, pixel signal cur-
rent cannot be effectively prevented from leaking to

neighboring signal lines through stray capacitance and-

43

/or leak resistance, which is inherently generated be-

tween planar electrodes or between the row and col-

umn lines of the matrix circuit. When current flowing in

a certain signal line is partially leaked to the neighbor-
ing signal line, through which another pixel current is to

be supplied, the leaked current will serve as a noise

50

current for the image signal obtained from the selected

photoelectric converter element. As a result, the signal-
to-noise ratio of the image signal is decreased to de-
grade not only the picture quality of a reproduced video
image but also the speed of the image reading operation.
This problem remains as a serious bar to the develop-
ment of compact, high-performance unage reading
equipment.

SUMMARY OF THE INVENTION

35

It is therefore an object of the present invention to

provide a new and improved solid-state image sensor
which can read an input paper document to produce a
high-quality image signal at high speed.

65

In accordance with the above object, the present
invention is addressed to a specific solid-state image

The signal detector is connected to the other electrode
group. In the above configuration, since the drive volt-

age generator 1s connected to comb-shaped electrodes
having directly facing tooth portions, the leaking cur-
rent can be minimized to attain the above object.

The invention, and its objects and advantages, will
become more apparent in the detailed description of a

- preferred embodiment presented below.

BRIEF DESCRIPTION OF THE DRAWINGS
In the detailed description of the preferred embodi-

ment of the invention presented below, reference is

made to the accompanying drawings in which:

FIG. 1 shows a partial plan view of the main part of
a contact-type linear image sensor and peripheral cir-
cuit arrangement associated therewith, in accordance
with a first embodiment of the present invention; |

FIG. 2 is an enlarged partial plan view of the contact-
type linear image sensor shown in FIG. 1; |

FI1G. 3 shows a cross-sectional view of the image
sensor along line III—III of FIG. 2; |

FIGS. 4A to 4G show waveforms of signals gener--
ated 1n the main parts of the image sensor system shown
in FIG. 1; and

FIG. § shows a partial plan view of a contact—type
linear image sensor and peripheral circuit arrangement,

in accordance with a second embodiment of the present
invention.

' DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

There 1s shown 1n FIG. 1 of the drawings a contact-

type linear image sensor with a pixel array of photoelec-

tric converting elements, which are linearly aligned
over an insulative substrate 10 to serve as photoconduc-
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tive cells (picture elements). On substrate 10, a stripe-
shaped amorphous semiconductor (amorphous silicon)
layer 12 is formed in a first surface area thereof to serve

as an electric converting layer for the image sensor.

Photoconductive cells D are formed on amorphous
silicon layer 12 in such a manner as to be divided into M
cell groups (or cell units) each consisting of N cells D1,
D2, ..., DOIMXN). In this embodiment, number M is

set to 54 and N is 32 (total cell number is 1,728) in order
to obtain the image resolution of 8 pixels/mm for an

Ad-sized paper document.

Planar-type metallic cell electrodes 14 and 16 are

formed on layer 12. More specifically, MXN comb-
shaped electrodes 14, each of which has three tooth
portions and a stem portion LC, are linearly positioned
on amorphous silicon layer 12 to define an array of cells
D1, D2, ..., DOMXN). These electrodes 14 serve as
individual cell electrodes. M comb-shaped electrodes
16, each of which has multi-numbered tooth portions,
are provided on layer 12 in such a manner that each
- comb-shaped electrode 16 is spacially meshed or over-
lapped with N comb-shaped electrodes 14, which are
included in one cell unit Ui (i=1, 2, . .. or m), as shown
in FIG. 1. (The suffixes 1, 2, . . . will be used for other
elements as well. Where it 1s not necessary to distin-
guish, the suffixes may be dropped in the following

10
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- description.) M comb-shaped electrodes 16 may thus .

serve as common electrodes for N cells D1, D2, ...,

Dn

included in each cell unit Ui. The planar electrode pat- =

tern may be easily fabricated by standard photolitho-
graphic technology. | _
Stem portions L.C of the corresponding comb-shaped
‘individual cell electrodes included in different cell units
Ul, U2, ..., Um have the same length, as shown in
FIG. 1, suitable for the formation of an M XN matrix
circuit configuration on substrate 10. A stripe-shaped
insulative layer 18 is formed over the substrate in a
second surface area thereof, such that amorphous sili-
con layer 12 is-aligned in parallel with insulative layer
18. Between substrate 10 and insulative layer 18 are
provided N parallel signal lines LR1, ..., LRn which
may function as row lines of matrix circuit configura-
tion 20. Stem portions LC1, LC2, ..., LCn of comb-
shaped individual cell electrodes 14 of each cell unit Ui
. are formed on stripe-shaped insulator 18 in such a man-
ner that they are electrically crossed with row signal
lines LR1, ..., LRn. In this matrix circuit 20, M stem
portions L.C of‘ the corresmndmg comb-shaped individ-
ual cell electrodes included in different cell units Ul,
U2, ..., Um are electrically connected with the same

30
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oW ]ine through contact holes 22-formed in insulator

18. These stem portions LC1, L.C2, ..., LCn of individ-
ual cell electrodes 14 of each cell unit Ui may thus serve
as column signal lines in matrix circuit 20.

A drive voltage generating circuit 24 is connected to
row signal lines LR of matrix circuit 20, which are
connected to individual cell electrodes 14. Circuit 24
generates an electrical drive voltage signal required to
sequentially drive individual cell electrodes included in

a cell umit Ui (1=1, 2,..., m).

A signal detecting circuit, which is generally desig-

nated by reference numeral “26” in FIG. 1, is connected
directly to comb-shaped common electrodes 16-1, 16-2,

. » 16-m. Signal detector 26 includes a pre-amplifier 28
for reading out an image signal from cells. Pre-amplifier
- 28 is connected via M analog switches S1, S2, ..., Sm
to common electrodes 16 of cell units U1, U2,..., Um.
Analog switches S1, S2, ..., Sm are connected at their

first terminals to a signal output line 30 connected to

signal reading pre-amplifier 28. Analog switches S1, 82,

., Sm are connected at their second terminals not
only directly to common electrodes 16 but also to the
ground through resistors R1, R2, . .., Rm. These resis-
tors R1, R2, ..., Rm may function as pull-down resis-
tors for fixing the electrical potential of non-selected

common electrodes 16 connected to nonconductive
analog switches. A load resistor RL is provided at one
end of pre-amplifier 28, to which common electrodes 16

are connected through switches S. The other end of

pre-amplifier 28 is connected to an output terminal 32 of
this image sensing system.

Careful attention shouid be paid to the fact that
comb-shaped individual cell electrodes 14 connected to
drive voltage generator 24 are spacially meshed, on
amorphous semiconductor layer 12, with the corre-
sponding comb-shaped common electrodes 16 in a spe-
cific manner as described below. Two individual comb-
shaped electrodes, 14-n and 14-1', for example, which
respectively belong to two neighboring cell units (U1l
and U2, for example) and which are positioned at the
side ends thereof to be adjacent to each other, are ar-
ranged to have two adjacent side-ended teeth 14a and
145 facing directly to each other as shown in F1G. 1. No
teeth of common cell electrode are positioned between
tooth 14¢g of right-ended cell electrode 14-n of cell unit

U1 and tooth 145 of left-ended cell electrode 14-1' of

cell unit U2. In other words, when it is cell electrodes
14 that are connected to drive voltage generator 24,
these electrodes 14 included in each cell unit U1, U2, or
Um are arranged to surround the corresponding com-
mon electrode 16. In such a planar electrode pattern,
two adjacent teeth 14e¢ and 146 of neighboring cell
electrodes 14-n and 14-1’ are extended between a left
side-end tooth of common electrode 16-1 and a right
side-ended tooth of common electrode 16-2, to thereby
serve as a shielding electrode for the neighboring com-
mon electrodes 16, so that current leak can be prevented
between these neighboring common electrodes.
Referring now to FIG. 2, side end portions of two
neighboring common electrodes 16-1 and 16-2 are en-
larged illustrate more clearly the aforementioned planar
electrode pattern arrangement. Directly facing side-end
teeth 14a and 14b of adjacent cell electrodes belonging
to different cell units (Ul and U2, for example) are
provided between right side end tooth 16a of first com-
mon elecirode 16-1 and left side end tooth 165 of second
common electrode 16-2. No teeth of the common elec-
trode are positioned between cell teeth 14¢ and 144
connected to drive voltage generator 24. In other
words, both end teeth of each common electrode 16

- connected to signal detector 26 are arranged such that

55
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they are surrounded by teeth of individual cell elec-
trodes included in the same cell unit and connected

matrix circuit 20 to drive voltage generator 24.

- The planar arrangement of teeth 14aq, 145, 16a and
160 is preferably de*ennmed SO as to satlsfy the follow-
Ing COIldlthIl -

Lc/We) >_Le/WE

Where,
Lc: a horizontal distance between nelghbonng com-
- mon electrodes
Wec: vertical distance between top end of cell tooth
14q or 14H and the upper end line of common elec-
trodes 16
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Le: a gap width defined between comb-shaped cell

electrodes 14 and the correspondmg comb-shaped
‘common electrode 16 in each cell unit

We: the total length of inner path defined between

three teeth of a comb-shaped cell electrode 14 and

6

- above embodiment) are arranged in the following fash-'..

ion: In each cell unit, the comb-shaped electrodes sur-

~ round the teeth located at the both side ends of the

those of the correspondmg comb-shaped common

electrode 16
FIG. 3 shows a cmss-sectlonal view -of the image
sensor along line III—III (not drawn to scale). Stripe-
shaped amorphous semiconductor layer 12 and row
signal lines LR1, . .., LRn for the matrix circuit 20 are
formed on insulative substrate 10. Stripe-shaped insula-
tive layer 18 is formed on insulative substrate 10 to

.correspondmg electrodes (i.e., common electrodes 16

referred to in this embodlment) That is, the two t_e_e_th
located at the rightmost and leftmost side ends of com-
mon electrode 16 are surrounded. Due to this arrange-
ment, the teeth of the individual cell electrodes (such as

- the teeth denoted by 14a and 14b) never fail to exist

10

cover row signal lines LR. A three-tooth comb-shaped

individual cell electrode 14 has a stem portion which

15

extends onto insulative layer 18 and is connected to the -
corresponding row line LR through contact hole 22 :

formed in insulative layer 18. |

The operation mode of the contact-type lmear mmge_
sensor will now be described hereinafter. When applied
to a facsimile system, the image sensor is moved in a
“column direction of an input document paper to sequen-

20

between the tooth at the rightmost or leftmost side end

of common electrode 16 of each cell unit and the tooth

at the corresponding side end of common electrode 16

of the adjacent cell unit. Therefore, the teeth at the

rightmost and leftmost side ends of common electrodes

16 of the adjacent two cell units can be prevented from
‘being located close to each other. The cell electrode

teeth interposed between the teeth at the side ends of -

common electrodes of the adjacent two cell units (e.g., -
teeth 14aq and 14b) serve as a shielding electrode for the
adjacent cell units, so that the stray capacitance and the

~ leak resistance between the two cell units can be mini-
- mized, thereby reliably preventing the current leakage

tially sense rows of linear images. During this operation, -

the photoconductive cells of each cell unit Ui (i=1, 2, .
. , m) of the linear cell array are supplied with drive

‘between the two cell units. When pixel currents are

- -sequentially read out from a selected cell unit during the

25

i:ulse voltages by drive voltage generator 24. When

reading out image signals sensed by these photoconduc-
tive cells, analog switches S1, S2, . ..
tially rendered conductive, as shown in FIGS. 4A to
4C, in one line readout period T. Noted that the phrase

“‘one line readout period T stands for a period required

, Sm are sequen-

30

to complete the signal readout operation with respect to

MXN cells (an array of photoconductive cells) illus-
trated in FIG. 1. When a switch (81, for example) is
rendered conductive for a constant time to select one
cell unit (U1), the remaining switches (S2, .. .,

(U2,.
units are sequentlally selected by the sequentlal switch-
ing operation of analog switches S.

While one switch (S1, for example) is conductive to
connect a common electrode (16-1, for example) of the
corresponding cell unit (U1) to pre-amplifier 28 of sig-
nal detector 26, drive pulses P1, P2, .. ., Pn are sequen-
tially supplied from drive voltage generator 24 through
the matrix circuit 20 to the N individual cell electrodes
(14-1, 14-2, .

| Sm) are
rendered nonconductive, so that the other cell units
., Um) are kept unselected. In this manner, cell

, 14-n) of the same cell unit, as shown in

35

time sequential image signal readout operation, they are

prevented from undesirably leaking to the common

electrode of the adjacent non-selected cell unit. There-

fore, it is possible both to remarkably' improve the sig-
nal-to-noise ratio of the readout image signal and to

‘increase the speed at which the 51gnals are read out.

The inventors actually made an image sensor having
the construction shown in FIGS. 1 to 3, and measured

the stray capacitance of each portion of this image sen-
- sor. As a result, it was confirmed that the stray capaci-

tance of common electrodes 16 was in a very low range
of 2 to 3 pF, whereas the stray capacitance of the row
and column lines (i.e., the matrix circuit) was in a high

range of 40 to 100 pF. This means that the time constant

‘at the time of reading a signal per pixel is small (1/13to
'1/50), provided that the value of load resistance RL1s
-constant. Accordingly, the operation speed can be im-

- proved. ¥rom this fact, it is evident that the operation °

FIGS. 4D to 4F, in synchronism with the ON period of

the conductive switch (S1). Therefore, photoconduc-

tive cells (D1, D2, . .., Dn) in the selected cell unit
generates, in response to the sequential application of

50

speed of the subject i Image sensor 1S very hlgh as noted h

o above.
45

‘When the comb-shaped electrodes and the penpheral .

circuits are arranged and connected in the manner men-

tioned above, it is possible to improve the manufactur-
ing vield of an image sensor that uses amorphous silicon

as a photoconductive material of the photoconductive

cells. The reason is that individual cell electrodes 14 are

~ connected to drive voltage generator 24 through matrix

the drive pulses P, pixel image current signals, which

are then sequentially supplied to common signal output

line 30 and load resistor R1.. Pre-amplifier 28 detects

voltage change at one end of load resistor RL and am-
plifies the same to produce a video image signal repre-
sentative of one document line image output from one
cell unit in a serial manner. The above signal readout
operation will be repeated with respect to every cell
unit in the same manner, thereby producing at output

terminal 32 a full line image signal Vout of the input

document paper, whose waveform is illustrated in FIG.
4G’ . - | | | - |
In the contact-type linear image sensor mentioned
above, those comb-shaped electrodes which are con-

nected to drive voltage generator 24 through matrix

circuit configuration 20 (i.e.,, the comb-shaped elec-

39

‘wiring circuit 20, so that a readout signal never flows to
matrix wiring circuit 20. Generally speaking, the resis-

tance of the photoelectnc converting elements of an
amorphous silicon image sensor exceeds 50 megaohms
in the “light” condition and exceeds 1 gigaohm in the

- “dark’ condition. Therefore, in a prior art image sensor,

in which a drive pulse voltage is applied directly to the
common electrodes of cell units and a readout signal

current flows to a signal detector through a matrix

- wiring portion, the matrix wiring circuit must have a
- large leak resistance between adjacent layers, in accor-

dance with the larger value which the resistance of the

- photoelectric converting elements may take. Due to

65

trodes referred to as individual cell electrodes 14 in the

this, the manufacturing yield of the prior art image N

sensor is inevitably low. According to the present in-

vention, in contrast, a readout signal current does not =~
flow to matrix wiring circuit 20, as noted above, so that
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the leak resistance can be reduced as low as 10 kilo-
ohms. In addition, common line 30, which is of a single
layer pattern and to which a readout signal current 1s
supplied from the cells, has a sufficiently large leak
resistance, so that the amount of current leaking from
the non-selected cells is extremely small. It is, therefore,
possible to further improve the signal-to-noise ratio of a
reproduced image. -

FIG. 5 shows a contact-type linear image sensor in
accordance with a second embodiment of the present
invention, wherein the same reference numerals are

used to designate the same elements or components as in

the first embodiment shown in FIGS. 1 to 3. This image
sensor is different from the first embodiment device in
that drive voltage generator 40 is connected not to

individual cell electrodes 14 but to multi-tooth comb-

shaped electrodes serving as common electrodes 42,
which are formed on amorphous semiconductor layer
12 to have their side-ended teeth 42a and 42b (42¢ and
424) which surround in each cell unit the both side-
ended cell electrodes 14-1 and 14-n.

A plurality of (M) cell units U1, U2, ... (cell unit Um
is not shown in FIG. §) are provided on amorphous
 semiconductor layer 12. Each cell unit Ui (i=1, 2, ... 0or

- m) includes N three-tooth comb-shaped planar elec-
trodes 14-1, 14-2, . . ., 14-n functioning as individual cell
~electrodes and common electrode 42-i (i=1, 2,...0r m)
to thereby define an array of M XN photoconductwe
- cells. Stem portions of cell electrodes 14-1, 14-2, .
14-n in each cell unit Ui are connected to row s:gnal
lines LR1, LR2,.
tion 20 in the same manner as in the first embodiment
image sensor shown in FIG. 1. Row lines LR are con-
nected directly to image signal detector 26 having a
load resistor and a pre-amplifier, which are not shown
in FIG. 5. Attention should be given to the fact that it
is common in the first and second embodiment devices
that drive voltage generator 40 is connected to one

~ group of planar electrodes, cell electrodes or common
electrodes, which have both their side-ended teeth sur- 40

rounding the mde—ended teeth of the other group of
electrodes. |
-When reading out pixel image signal current from
_phetocenductive cell array, drive voltage generator 40
~ generate drive pulse voltages, which are then sequen-
tially applled to common electrodes 42. When a first
cell unit U1 is selected, pixel image signal currents are
read out from cell electrodes 14-1, 14-2, . . ., 14-n and
- supplied through matrix circuit conﬁguration 20 to
‘image signal detector 26, so that line video image signal
Vout may be obtained at output terminal 32. Signal
currents from non-selected neighboring cell unit U2 can
be prevented from leaking to those of selected cell unit
U1, since the teeth of both side-ended cell electrodes
14-1 and 14-7 are surrounded by both side-ended teeth
42a and 42b of common electrode 42-1, so that adjacent
cell electrodes 14-n and 14-1' belonging to neighboring
cell units Ul and U2 are electrically shielded by com-
mon electrode teeth 426 and 42¢. Accordingly, also in
the second embodiment, current leak can be effectively
-eliminated between neighboring cell units U during the
- image signal readout operation to thereby make it possi-
ble to improve the quality of reproduced image signal.
Although the invention has been described with ref-
erence to specific embodiments, it should be understood

10

For example, in FIG. 1, analog switches S are ar-
ranged such that each common node of switch (Si=1, 2,
. or m) and the corresponding common electrode 16-i

1S eennected to the ground through pull-down resistor
Ri. When analog switches are rendered nonconductive,
the corresponding common electrodes (non-selected

common electrodes) are connected to the ground

through pull-down resistors R. Such the arrangement

‘may be modified in such a manner that the non-selected

common electrodes are directly connected to the
ground during the signal readout operation. In that

case, a double-throw switch is preferably used for each

- of the analog switches S switch between a first contact

15
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, LRn of matrix circuit configura-

connected to common signal output line 30 and a sec-
ond contact connected to the ground without a pull-
down resistor. -

Further, in the image sensors of the above embodi-
ments, the photoelectric converting elements are consti-
tuted by photoconductive elements alone. However,
the image sensors may use a cell array in which a photo-
conductive element and an isolation diode are con-
nected in series. Further, the image sensors may use an
array of photoelectric converting elements, in which a
photodiode (photoelectromotive element) and an isola-
tion diode are connected in series. Still further, the
substrate may be formed to be transparent, so as to read
signals from the reverse side of the substrate. In short,
the present invention can be applied to all image sensors
as long as they are of the matrix drive type. In addition,
in the above embodiments, the row and column lines are

~ constituted by different layers, but only the intersec-

35
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by those skilled in the art that numerous modifications

may be made within the spirit and scope of the inven-
tive contribution.

tions of these lines may be formed to to have a cross-

over construction. -
What is claimed is: .
1. A solid-state image sensor comprising:
- (a) a substrate; |

(b) an elongated amorphous semiconductor layer
formed on said substrate in a first area thereof;

(c) a first number of photoelectric converting ele-
ments linearly aligned on said amorphous semicon-
ductor layer, for serving as a linear array of photo-
sensitive cells of said image sensor which are di-
vided into a second number of cell units, said pho-
toelectric converting elements having,

first comb-shaped electrodes formed on said amor-
phous semiconductor layer to define said photosen-
sitive cells, and

second comb-shaped electrodes also formed on said
amorphous semiconductor layer in such a manner
that each second electrode is spacially meshed with
the first electrodes included in the corresponding
cell unit to serve as a common electrode therefor
said first comb-shaped electrodes including two
neighboring comb-shaped electrodes which re-
spectively belong to two adjacent cell units and
which have tooth portions positioned at the side
end portions thereof and adjacent directly to each
other; and |

(d) signal readout means connected to said photoelec-
tric converting elements, for sequentially selecting
a cell unit from among said cell units to produce a
time sequential image signal, said signal readout
means comprising;:

first signal lines formed on said substrate in a second
area thereof and extending along sa1d semiconduc-
tor layer, |
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second signals lines insulatively provided over said

first signal lines to be crossed together so as to form

a matrix circuit configuration,

drive voltage generator means connected to said
second comb-shaped electrodes through said ma-
trix ctrcuit configuration, for applying an electric
drive voltage to said photoelectric converting ele-
ments, and

signal detector means connected to said first comb-
shaped electrodes, for detecting image signals se-
quentially supplied from said photoelectric con-
verting elements to produce an electrical video
signal.

10

2. The image sensor according to claim 1, wherein

said first comb-shaped electrodes include in each cell

15

unit, two comb-shaped electrodes which are positioned

at opposite ends of said each cell unit and which are

meshed with the corresponding second comb-shaped
electrode so as to substantially surround end tooth por— |

tions thereof.
3. The image sensor accordlng to claim 2, wherein

said drive voltage generator means is connected
through said matrix circuit configuration to said first

comb-shaped electrodes, and said signal detector means

is connected to said second comb-shaped electrodes. -

20
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4. The image sensor according to claim 1, wherein

said second comb-shaped electrodes include in each cell

unit a multi-tooth comb-shaped common electrode

which substantially surround tooth portions of two
comb-shaped first electrodes posmoned at the both suie

ends of each cell unit.
5. The image sensor according to claim 4, wherein

30

said drive voltage generator means is connected to said

second comb-shaped electrodes, and said signal detec-
tor means is connected through said matrix circuit con-
figuration to said first comb-shaped electrodes.

35

6. The image sensor according to claim 1, wherein |

said substrate comprises an insulative layer.
1. A solid-state linear image sensor comprising:
(a) an elongated substrate having first and second
surface areas defined along a longitudinal direction
thereof;

(b) a stripe-shaped amorphous semiconductor layer

formed on said substrate in said first surface area;
(c) a linear array of photoelectric converting ele-

ments formed on said semiconductor layer, for

serving as photosensitive cells of said image sensor
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which are divided into cell units, said photoelectric
converting elements having,

comb-shaped individual cell electrodes formed on
said semiconductor layer, for defining sald cells, -
and

comb-shaped common cell electrodes provided for
said cell units respectively, said common elec-
trodes being formed on said semiconductor layer,
and Spamally meshed with said individual elec-
trodes in such a manner that two end tooth por-
tions of two neighboring individual electrodes
which respectively belong to two adjacent cell
units are positioned between common electrodes of
said two adjacent cell units, thereby preventing
current leakage between said two adjacent cell
units; and

(d) s:gnal readout means connected to said photoelec-
tric converting elements, for sequentially selecting -
a cell unit from among said cell units to produce a
time sequential image signal, said signal readout
means comprising,

a matrix circuit formed on said substrate in said sec-
ond surface area, | |

‘drive voltage generator means connected to said
individual cell electrodes through said matrix cir-

- cuit, for applying an electric drive voltage to said
photoelectric converting elements, and - |

signal detector means connected to said common cell

- electrodes, for detecting image signals sequentially
supplied from said photoelectric converting ele-
ments to produce an electrical video signal.

8. The image sensor according to claim 7, wherom

said two adjacent cell units comprise:

a first cell unit having a first common cell electrode
with an end tooth portion and a linear array of n
individual cell electrodes, and |

a second cell unit having a second common cell elec-
trode with an end tooth portion adjacent to the end
tooth portion of said first common electrode and a
linear array of n individual cell electrodes, and
wehrein an n-th individual cell electrode of said
first cell unit has tooth portions surrounding the
end tooth portion of said first common electrode,
while a first individual cell electrode of said second
cell unit has tooth portions surrounding the end

tooth portion of said second common electrode. -
| % % k kX
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